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€■ ^-S- A fl^£ #eM D l^ *ol§ oi^-tb *r*l 2:^*<»11 0.1 tfl^l 100 
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DflS.Al, oflS-A], n^s. 

4 24S1 u o v ^ ^ 



* am i mi 

a), ^ ^a]1- i^^fe 1 vfl^l 6S] *1 ^ Hi-, sflld, ?i ail a)1- i^-aVfe t -d -er-r 

1-, Site <3±:, ^ i^-Sffe ttS^l i+eWU. n-8- ^]«-7)°l ^# M-E^vfln^, ^oj £te 

Aj-o]?}- l vfl*l 4S] B -b §-<U £fe 4H«H, ^11, oflU, ESl, ol^iSS.^, olii^-l, ^ al^-i- 5. 

fsfc fbfc^ 1 6£1 *1«<H? ^w, ^ 2* <Eh^ 4 tfl*l 24^ « 0 V *^ ^1-* M-Ej-Sfith 
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f-&M ^sfl, *r*l % 1HM1, photoacid generator, ^^-i>, c|o>oi, -g-sfl^ 



§e)ol^ S ^<^#* *£9i*3°} -f^>^o> ^-o. #€ . 7m flo , s^sloj^. nfl tH^a^ -fr^-fr ^o} 7 ] # 

£ <i^^-§- 7>7^o> ^ atb #b]^ o.S 7j-oi^ m.^£ ^)^o> ^4. a^b S-eH n ls ^<a#°lM- -SLJ^ f-fe 

X] nfl-f §IL*V ^ojcf. igA^ #B]o) D )c Q<£^-& 3)^#2| -f-S.* ^1^-^71 3*}^ n^] sfl^ ^ 

3^* =)fe c fl °H #Bl°H:= * r S|H ##A^-g- Jf^c!^ 71^51 -^eHnlcofl ^£2) jE£efl*l 

iSt «°J =r SU^-HiS. Jit} ^Tfl Sfliel-8: ^ oi^j jg^ olBlt j. ol §e|ol 

D ]coil ^-tr •g^fe 1970\i ^ 5H«[R. E. Kerwin, Polym. Eng. Swci., 2,5, 426 (1971)]<>fl e)*}^ j^^g. 

7j-^ §e)olnl=fe 371] i~PT°1*1 ^ol) ^ ^ 7]^- ^ofl ^o}A\ 3H^^- ^^g].^ 

ti^sl- =L a>cfl^ ^^-o] 5c^E]a.^ 0.5. 3711 i4w *r Xl^f. 

aj^-^o] vfl7l-Elid^ s.e)olDlcfe s1^.u|(Rubner) -f-o] ^atr DE ^2308830^(1973) ^ DE ^12437348 

S(1974) -f-oll ^^S. ^-as]$icl.. ols.ofl oi§]-^ ^o}3_% 7 \^. als.Tge)^ clo]:Sl-olsel-ol£(PMDA)^ 4,4'-^- 
Alcl^^^KODA)^ ^eH^S ^A>^ofl oH^tfls J£<a^o.^«|(.g-Blo).t i }A> oll^Efls 

Sfl) ?J-^* 7r*l7fl sffe ^°l?icf. DflEr°>3^7lfe 74^A]o} SAHl S)s>ol 7>Iil^- «V-g-^- ola^ ^AJ. jij. 

fi|T^ °15J-S: ^Tflslfe ^eloinis ^ tfl^- -§-^^ ^o}^ 03^^ ^) ^4. o] e^V ifl-Sf -g-^ 

^ #£lo)n]i=s+ 71^421 Til^ 5fs)-Ai7l ji 2}-er*l7iq- 71^-0.5.-^-^ 9j7l^ »45.fe 

€■^11^* o>7lSr7fl ^ °>^2r -g-^ N-nfl!is)l-e^/<lM- -g-n() §.2). 4f 7 l -g-nfl* a^^- 
^Ajo] saVe)^1 ^ ^-^s] ^(swelling) ^eflsl-Tfl E|Jl ^Ife ^sj.^ 0.3. ^-sfl^sl 7>^ 

*cl-. 

£ 4^- ^Eflsl til7l-E)ti.^ ^aj ^e|olDls.^ «lel-s.S(H. Hiramoto) ^<Hl a]s>ol i979»dol] ^asj?i4(<a^. s. 
7fl^ 54-116217). ^7lAife ^^ofsiAV ^sflofl ^aj ^7l# ov^l^-, ofl» s.01 clpfl^oH^i^^El-alell 
OIB ^^HH ^¥711- Ol^- ^^-£1 ^Efl^. T^A]?!^ ^3°) *}*)s\9ir±. o]B^V ^Aj ^eHnis 

^^°f| ^ <?}-^Ol ^>L> 2fl€ ^ 31^>8- 7fl^Ajol Cf^Ol OjOBl Aj-7]^ 

ifl7>E| ^]7> ^ e^°J S-^* q-^sW ^>$i4. 

X7,1E1«.^ l-^olnls.^. ^-g-^-g- AV-g-^^ «-1l7>El«^ ^Aj i^olnlsoilA-1 AV^e o. 7 l 

^Aj-oflo^ a].^ ^ ^^<?1 ^^^1^ "ft" 2} »W4 ^S.^ T-J-^Ajo)] 

S.S.(Moreau) -f-^r ^1^- s.^ ^4,880,722^^1 A i l-eloV^^ ^^Ht- e^S. Sj-ZL o-M-HS^lfeclo^l = 31 d\] 

ilP °l-g-S}°i i^E] ##Aj 2;^^-^- ^aslSJCr. <^7lA-l^. o-M-ES^l fee] = 7^1 <>1|A E) |2 3. 

^J-l-ol S-elo^Al-ol -g-^-el ^^.ofl^] cfltV -g-Sfl£» ^Sfl^ O.S. ^^S>fe sH, ^>Sl^°11 SAfEl^ ^-^nV 

-g-^fl^^l- #71-51 fe <>l-g-s>^Cl-. Oleltb »^0.3.±; SA> -B-^o)l ^ *\7\ <£o\ 

7-l5>ElSil o.nl, o-H-SS^lfeclo>^c 3}-^#^- 50 % °lAj. AV^.S>711 S]fe ^ o] ^gj 
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^•HtKKubota) o-MHS.^!^7l# ofl^B ^Efls. S.<$& #£1°]-^ ^l^Efle ^X|-& A]~g-$1 3-*)*] 
#3M§ #e]°H^» 1>S*r$m. £"93 o-qss.«a^7lfe *}<2]Ai ^aH] ^^o^ g.*^ «a<H»4 ?Va^Avo. s 
Tfl °^e) ^-8-^°)l cfltr -g-*l|£# €^[J. Macromol. Sci. (chem) A24, 1407(1987)]. 

S.a1*7](H. Mochizuki) t&sq&i} [Polymer Preprints, Japan, 38(3), 788(1988)]. SB* <LS.S(T. 0 

mote) ^-fr fl-^ #e]oln)c # ^s^t} [Polymer Preprints, Japan, 38(7), 1874(1989)]. <$7}*\ 

t-^-S.Al?>a.^7]-t ji-g-*). A^ofl £<atb ^ p-MSS. "d!^ -9, 10-c]ofl^^°J;E a). Aji -2-^^^0153. jg- a} 

*MH3. AV^-^sa^. °]sit>- # -it tt-fl^lfe 7>s]^ 241 2]«H tt^Ws. t^8€ ^ s£ *r -4#°ll 3 

*5]<H Sife t-¥-^ma.^7l^ 1>|-5M ^^7l# ^^Al^lTl] 5]0|, ^2]-^ SL3. Jl^7> A}^ ^^ej 

tfl* -g-«fl£7l- ^7^711 €cf. 

o]e|^. i*lE] #%S§ #aW B l=-fe 7 D V £7 } ^* ^^7> tfl^o^ T^Alo] S A>^ ijL^ S A>£) X] 

^ ^-e-4s] -g-SflSl ^r°l7> 3*1 #<>M ** 3-?-7> gtf. £E* A>-g-£]fe cM^o] 2 ,2-«l 

i(3-«Mii-4-1i^^)«?4iT5.s=s^ 2°1 <r*^7H- ^ ^ O.S. ti^sl^s. t}<#tr ^sl S^M 

^A]7l7l o^^- *3°1 

1994>d ^r°l^(Suishing) v)^ ^ Xl 5,302,489^1^1 #B]° r ^* litflsf ^?}o £ o^H -g-afl ^ 
*IX|.§. *JEHr 4-8-*>fe ^-fr 7l#S>^ 0.1+ 3j-g- 7l^ofl cfl^- o>u|e> A^Ai S aH1 3] 

* -Mis. ^7>7> Ay*^7Hfe ***l->q »-& *3°1 

o]e]^ a^rS AM ^°j*€ #e]olnl = ^ cflJf§- tfl7>H] U $ tfflvfl ^lSAi *-§-7l» o]^ ^ 

^lM- 4^ ^Efl^. £<a^H ^&7> AVfe ^3]-A]?j 0.5.^ -g- £ ofl ^* 4M£^ & tfl 

« «.olcl-(nl^- XI5.446.074A. ^ Xl5,397,682A). ^, ^ 7l7fl 

a? ^ ^* D vl-^]7lfe #e]oln]c S aj # o. oj xl o^o.^ ^e| Ai ^aj ^ejo]n] = ^ ^-g- 

^o> £ xi^si<H safe 

■KM # ^71^ ^ &X|« ^-fr ««^*>al. 3.AH1 S]«V^ ^4fl^ ^^. 0 | «go1l+^ ^-^o] 

^e]h.« ^elol^s ^Xl ^ HI ^l-8-tb =r*l a^#^r XI ^71 ^o]cf. 

[4x11- nn*}7} ^*^^] 

* #el 0 l°ls 3?XH 5a<H^, 

0.1 T-fl ^1 100 #%2] *f7l 22] *J-IKV ^-8- tqol-ol^: S^-S r fe «r7l IS] #e]oln]s. ^^-^1* ^1^* 

1] 



A>7l 

Xfe 4 «l A o Vo U 4 vfl*l 24 <a fJ-*^ S£fe 

x\#*r aft M-B]-vflal, 

R^Sr ^dh £&xr °fl^, Xll, n-£Sl, ^ ol^n.S.^-gr i^*]fe Sfl- ^1« 0 V 
^ ^f, $ **. 2-*l-^-AH 1 ^Dil^ 3 ^ 5 i|ol S) ^ 2-*1^a1oH^o>h^ 
ell o] HI- 3t«-*Vfe ^1^ ^-tfrl- S^ffe 5^-S.^-El Ai«j^ 

M-Hr^fljl, 

Yfe 4 tflxl 36 t>H 1 # °l A J-2l w 0 v^ aff ^--ff 

zfe 10 ^^ol^; 
2] 
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^7) ^<q, 

A-fe- AA SE^ ^SH. d)1^ j ijH§), ol-fcns.^, oj^ 

*fl-§H, <***1, HS^aI, * JjUa-Al-t i^-*Rr H1H 6£) 

7)» 0 ^ ZL#, afl>d, aH^All- i^-sV^ 4>flx] 24^1 « 0 v ^r ^l, 

E^r -3^, ^ i«"*>fe ^Eftflji, 

B Stt A <WH, <H1^, SSI, ifl, o|iHSi, olrt-?- 

1, ^ ^N* i«-*Kr 1 ifl*l 6^ ^f-, £fe ^4 

a) 0.1 100 ^"71 5|-^ 2^1 -a^-^V ^-R- 

b) # UMB*; ^ 
c) 

* Z.i&*}t= A^ ^r*\ ^]^A. 
[A -§-] 

>y-7i sJ-SJ-a) 1S ] X o] < ,]°.^7l^ 1-^, alS.'gel^^]; ol-f-^«(PMDA), 3,3\4,4'-^S5]]fe6)lHB}-7'l--£- A V °) 
-r-^rS(BTDA), 3,3\4 > 4'-wl^ , ri3lHe|-7l-£-'y- °l-¥-^r#, S^.^'-^^^lss^a^A]. o) Jf^-^ 2,2-t>li(3 
^-tq^^-Ala)]^)-!,!,!^^^-^^!-^-^.^.^^.^- ol^#(6FDA), Al-o^e.:*^) E^)-a;£Ai ol^# ^ 4 
•-^AlulHlHJ- ol-¥-^#(0DPA)* S^Kr ^AS^e) a^^ ^ ! a o)aJ- A)~§-^- ^ ojcf. 
aj-7] Sl-S)-^ IS) Y2l ^o]-nl7l^ ofll- p-sfl ^ ^c^ o}^, m -s)l ^ i^t) o>o] , 4,4'-^ Sf| ^cl o>b] iofl eJ) a f 4,4'-c| 
oH^^W -a^-olH., 4,4'-c]t>l-nli c ia^3]lfe ) 3,4'-clc.l-Bli,ii|3i]^o))^a. i ^^--qoyv] 4,4'-c)o> 
^1^2)1^ 41s.a>o)s. 3 ; 3'-cl D ]]^-4 > 4'-clol-nli :1 ulifil^, 2,2 , -^^]^-4,4 , -^c,H^ul3il^ i 2,2 , -oli(Se)#^- 
5.S.' : H]l)-4,4 , -clo>nli c HlB])^ ) 3,3'-^^^-a1-4 > 4 , -c|o1.d1^h|b]]^ i l,4-w]^(4-o)-nl i^^^-ADig^l, l,3-Bl^(3 
-oH^sfl-^-A))^, a]i[4-(4- 0 }Dlv [ .5jl^.Al)3ij)^]oi] E fla i l,4-u]i(4-<>l- n l^B)l , i)>?M, 1,1,1,3,3,3-^1-1-^.2. 

5. -2,2-«l^(4-fl-Di^ 5 ji^) = 5 .^. ) i,i,i,3,3 > 3-^A].l-s.^.s.-2,2-«1i[4- (4-°M^*ll^'M)2ll , ii]H^, ^ 1,1, 
l,3,3,3-«)Al-#=-iL5.-2,2-wli(3-oM^-4-^^s|]'ri)H5.^ 3L#*m Ajiaj^ $o_^ x ^ o)Aj. A > 

<T Xl^". €■ S^oln)- ^^oflA-1 olei^V o]^#7m ^^7l^ A>^ AJ-7) oflofl ^^fe.S* 

^ Cl^nl^ ^S-AV ^^g- ^°>Pl* ^-B-*]-fe #2lol D lc fl olB|, ^3. 

^A_v^7isq- 7j-^. Ajej^-^oi^ -B-£sV7l nfl^o.s ^^€4. 

-fr^ltb -a^-^H jxS-^ ^-<aAjo] ^7>51<H 71^-4^ ^^-^°) ^7>5lfe £ 4§ ^ f 

2] ^Jo]4. uj-em 71$^ SeloiDis. ^afli-oi 71^4^ *j=^l7)7l fl*H A>-8-*]-fe ^^3.^] 

n]^- ^]4,030,948X ^^a^ ^^^71 4)^ ^^-S "Q^A $-A& ^^714 7,]a 0 >^ 

tlopjSl A>-g-oi] cflsj-o^ 7l^S>Jl Sicf. ^, l,3-H|i(3-oHt£S|WlSs}^ ^AjS-AV-a. Jl^-^V A^ofl ^ 7 >^- 

6. ^.^ ^S)-^* ^^171^ Sfcg^ J2&|14 0]^« 7]« 0 Va iq d >nlo) A |^g. Jl€-7> Ifl^t A-lSl-Al?!^ 

^- ^^21 r]o}n]o. n] ^. s-g) ^14,030,948J:°11^ -a?^ Xlfe ^ofolji).^ aJsaV ^^-oj aj-^s 
^f°S ^l^Ti ^l^^l 7i^ol ^zVej^. ^Al7j ^ ^ .jl^ol oJ4. ^ ^oflA^ A>^ ^ol-°ISl SE 

^ ^ 5>i4^ Aj-sl §7)1 *HH *>7l wV^-a) 12 ). ^-ol <go]^ ^o)c).. 

l] 




H* 




^, JI^-AV A>^ f^o)) £ ^r$o] C)o)-ol^ 2)^*) S^iLiM f4f°l 7-)S>A)7j ^ ol^ o) Cf. 

#^ol°l^ S^#£) ^1^1 Sl^Ai ^^tb ^ # ^^11 "§-4 ^1 ^V-8-*V^ 7}S)A} ^Afo)) o) S ><^ «. 

Al-^Ol 7^>SlJl OH -§-«))£ ^7)-# o)-g-S>Ol 3LA)E) « ^ ^) ^ # o) ^] S01 ] o.^.^- ^ oj^ o) c).. 
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50 m£ 3-=- #e1-^3«fl 4-^>M^-3-"ll^2fl^-(98 %) 0.4399 g^f HeMl !ioj.nl(98 %) 1.49 irtf, l-?-<a 20 mi* ^Jl 

1 A]?}; ^-<L> ^Ff-Al-tl ^ f^5}aj ^Hl ^Tltbcf. «>;-§-§- ^ -g-^ofl c)»S. 

S.E]sim^^(97 %) 0.38 ml* ^7>?V ^ 20 AlTl :§-°J «rf?-A) ?J t}. NaH 2 PO 4 ^-g-^ CH 2 CI 2 5. 
*M ^ -fM** MgSO 4 £. tf^A] 7J ^ ^o,i a^ ^- D fli. 0.81 g(99.9 ±<£-£ <2 

a. <g-tg<>] t}o).ui-g. o] -§.*). i-ejoiciH. ^^-^^ ^efl<Hl <£elAl oje] 7H ^JlS ^7)1 ^ ^, oI^t 

«4 c]o)-pi-g. N-^]^3ll-5l-& -^4- ^ ^-o)] §H]^ «V-g-A]^ #e1o>^A> ^llssV^- » 0 >^o| b]^- 

*] *)1 3,953,877:2., *fl3, 179,614 JL ^-°11 Aj-Afl*] 7l-i=-sH ^c)-. a ^ o|-^^## oj*j. s «Kg-A]^ a> o]]i 

EflS. ^Efl£l S^#* <gjl Ol» CfA] ^Ol-nl ^4 Wl-g-A]^ #e]0>nlAj. t]o^ol]A E) l S | ^SS)-^ « 0 >^ -§-0] 

s-s] a|15,420,2323:, ^13,957,5122., ^14,040,831^ aH1*1 7}^s)o] ojcj.. 

#B]olnlc ^^^]s.o. oj^. 7 >5>7lul- 3| ^ ti/°Ml ea}. Jf^§ -§-o]) °}5>o} <g 7fl nj<=S ^^-§>7ll ^ 

«1*HH -g- ^Aj ^] *)|i£SRr ^-fr -M.^ AJ-4«1 ^^«"4. 

SHM 23. 5.Alslfe ^TgSl clo>°l^ cf^. cqol-niofl cfls>o1 0.1 ^aJ-, uJ-aJ-^Tflfe 1 #% ©ltf ^^fe 
^ai s^oj^c 3^11- ^^-d-. o}nfl ^r-s- -S-oflS.^ N-«fl!3lt-2l€-, N,N-tq^l^ oHlHo>^s i y 

##Aj ^1 S^l-s] ^13:1- ^]sH til wl^M 1 *1 50 ^%7\ ^7f^rf. ^ i> 

1-aS^IS.^ P -qsS'ffl^-9,10-clT I tls.Aloi : se1-^i_ 2 -^ it1 ]oiE i cl3)l^^.^.^-9,io-c1^1^-Al9j : ee1-^!-2-Ai 

^Aj-l-^s.^^KllolB., He)i(4-cfl^-Alsi]^)^s^- «"A>#^s.^]t]ioiE > Ee)i(3,5-c1^m-4-^ls. 
s.aIieII^)^^^- ^Al-S^st^Ml^S MAS EE^r a>^-^ ^ ojx} 

°H SAj#Sl -§-ufl^ ^^.^1 f^-g- ^. D fl» Af-g-sl-Tll-l- ^ ^^-^)]» ^^Sl ^Efl^. <a^r ^. Cl-§-4 ^ 

-g-DflS. ^1€-*H A>-8-lr ^ Slcf. ^, Cl^l^il-^lS, ^lo)]^ ? ))5 > Al^S^lEl-fe, Al#5.«!A>ie, ofl^oHl^ol E 

, Jf^MlslME, cI^a}, ^|Ee}si£ S =^ °fl€^#e1# £Mf °fl^ls, <*i1^€#e1« cl^l* ^tlls., 2-^1^-^] 

^m-ir, 2-^1^-A}^^ ofltfls ^ <£hs-il^. ^^-§1^ A>-g-^cf. o] ^ al^^-Sl 10 

Ajl-21 31^^-21 ^ ^n]- ^^ofl ^^5]^, ^-xg^ 2 Aj^- S 0-1 ^] 50Q m 

«vsM- ^ °i<HAl «}-QM: 50 ^fl^l 120 *C ^£2] 7>?l^- ^ iL^-* ol-g-^ i 0 ifl^l 100 -g- a^ 

£ 4}-a1§H ^i^elAl^lcf. oj^ ?12S i^lEl ti.^ a]^ iS.D>^a(TOPPAN aH])# ^.s^ ^ 

Aj-g; SA>^c1-. olnfl 7>2lAl ^ ^ g> hj ; ^ 450 sq-E jioj. ol-g-s]-c^ 50 ufl^ 1000 mJ/crf xfl 

Aj-^21 ^^"Ofl C)-€- *«flJ£ *H# a.O)7fl ^Cf. 7>2lAj^. S A]-t!- ^" Aj- ^^Sl #Aj o] ^-cfl^- i]£a 

50 MIA) 200 T?21 ^rS^lAi 1 10 § 2 aI- <1^e1 uZ)-A^ Tl^lTfl ^ ^ ojnf. 

A>2lAlol ^A>^ Bl-nj-* ^H5flo1^o]u|. ^ »^o S 2 0 30 'C^ -^SL^^ Q^W. ^ |»-«»Sfe # £ 

7><a^l, ^"ni-iS-Al-OlH, Ul^lifoHH, Cl^ll^elS-Cl'Hl^ ^BflS, Clnfl^^l ^e|l-Cl^^ oflEllH ^ 
-8-71 -8-nfl^-Sl ^-S. gci^ ^ Cloimi-oi:^ ^-jq. ^ ofnj^o}.^ ^^.oP, ^aJ-^^js ^E^ £ - S ,cs 

Al-C-lH ^ 2fSH A>^-t!-Cl-. ^Aj-ol ^"fl 7l ^HlAi 

**«H ^^71- 350 MlAl 400 t7l E15.S. 5^ oja} oln] c^. ?1^a1^ o.t^, #5101^= 

Aj ^AlS. Af-g-SH^ ^-f Oflfe 250 *C<HlAi -B-AlS>C^ -g-Dfl-j}- ^^-Al^cl-. 

o]s>5l AjA]ojll. ^. Aj-^l^Tfl ^^^.,4. ^AHl^ ^. ^Al^>7l ?Jol^ o]S. OVO. 

S tM^sm ^J^r o>T-1cf. 

[^aH]] 

^Aloll 1 

l-El-i:3o)l HlSim^ee]- 7 i-e^.A> ol^§(BPDA) 12.739 g(0.0433 moO, ^ °H ^ 36.890 g(0.8 mol)* ^1 

Ol7Hl 40 mt °111 oHlEll°lS« 7}§H A-l^^ -g-ojj^. cg^. ol^.^ 0 t ^Zl-A^lal, ol^Ai SLtj; 

Bl-i-3-B}-olJ= 11.789 g(0.0929 mol)-& 10 t)7> ^o] 7 1-a1 o^= 30 «. ^.o)} a-^a^] ^ojs].^^ ^.<y 

^, Aj-^^A-1 30 -g-TV SwV^I-ji, ol<>|A^ ^^1-^ 56 "C<HlAi 16 a]^> ^.o> iiitil-sl-g^ ttV-g-^-i: cfAl Aj-^-o.^. ^4 

Al?l ^, Al^# ol^.g>o1 HV-g- -g-nfl nl«V^- ^-^#S.e}ol^s. ^Tl^cf. 

t!-€, S«V7l7l- 4^ l-el-^^ofl p-Bll^^lc1o|.o](PDA) 4.162 g(0.0385 moO^ «l^(oH^Sll^-Al)cl3il^^ 

S 1.2986 g(0.0048 mol)* 100 ^ N-^llill-el^-^: ol-g-SM ^^^1 -§-«flAl ^cf. 0]^, a}-^. ^- 

71* ^-8- ol-g-^M 0 tS. ^zl-Al^l ^1 D ]e) fu]^ clofl^Efla uJoflAlc #se1-olHl- 40 m* «\M °}*\M<>} 
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-g-«flA]7lJi, ODA/N-nfllnll-el^ -g^l 7>*M 3^*1 a^Sft 1 ^. J f- < ?H ^j-fraiM 3 a]^- 

Aj- 7 1<4 £ol ^s.^ #e)o].^ oIl^ofl^Efla #^*(| 10 g * N,N-^ i foM SoM f if-f a 6/4 ^ -g-nfl 5 

0 m*^l ^t}sL «M s«vsh -8-*IMa4. fc^sl -x-^^ qsfl^AiL^ ^A^if jljl^MHHs 2 g -& 
^<y*} jife *HH?tt ja^s}^. oi -g-°»-g- o.45 «S«.i*s] ^El* a>^H °W>$^. 

°1**H n^l 4 ^e)a. <a]o-|3) ^ofl :f 7 }<i# $H ¥2 80 £:£«1M 1 ^ 

<Jt °}°]*\, 3# "o^^-S. i^|El a]^ iS.nl-ia(TOPPAN^l)l- $H *3|¥jI *>S)*i-§: 

^W^cf. ojnfl a^a} g , h, i -id* S--X- i^V^r 450 4S 3.<& *r-8r-§-& 300 mJ/cnf^ 2: 

^>Sl^ol SA>^ 7}<g# *3 150 tl^i 3 -fr*]^ ^-8- 30 t^l N,N-^11i 0 MlS°} n lS./ 0 fl'&-8r 

5/5 (v/v) -§- OJ Hl 2 S- *<>M* °14iSJL^ <&#3. Ssfc 

7>i» 1-cH *^o] <y^^l ?! o] a) # 7}<I i^-ofl «jOL &fl7l *M ^ 5 <*r$L3. ***>oi 4 

00 t7} E)7fl 1 Xl^V ^-oV-fr*]^ olulc^- ^l^Al^rf. ^o^*] yj-ej-s) 9 8 ^olfton^ a}.s. 5 m< 

<a?v 7\ ei io ^ Hflifi-a- <a«s*Mi <a-g- ^ 5U5a^. 

^1-2] ^olsi)oll cfl^V ^aJ-^-g- Al^s>7l ^SH 2^K fc^S) s]-^ 7^1*1 &J1 

* < a^ i£ *H oHH-SH^ ^B|ofl tfl*|.oj ASTM-D909-93^1 o_g. Al^s^t}. 10 x 100 mm^l 

^l^ofl cfl*H 10 mm/^-21 #£5. 180 o ^a]^. ^4 198 g/orf^ ^^cf. 

-aAlofl 2 

^ L< 8^- S«V7]7> 3^ i^ial AA'-AAW°\^\^n^ °M ODA) 19.19 g(0.095 mol)4 w] 

A^ii-sjtADtjjiJ^^^ 1.517 g(0.005 mol)* N-°fl*^l-el^- 300 m^sf ^-^ ^-<ys}:n. ^<>llA-i awV*]-^ -g- 
«iAlS4. ^S.'gel^AV ol^#(PMDA) 21.8 g(0.1 mol)* ^r^: ^SflS. 30 «-ofl ^1^1*1 ^-^*>^^i 

"a^^l -lel 0 ^^: clsil , d-S-$.s : H-9,10-^°ll^-xl < ?VHel-^!-2-^S.tiloiE 4 g -g. ^<ys>ja. s>5-^-<?> m«Vs|- 

ojcf. oj ^-ojj^- 0.45 ^-i- Af-g-^ c^^gl-^cf. ol-g-*M ^1 

* 4 ^5)^ ?flolBl fl<H1 7>1^r ^oll 80 X:s\ ^-HoflAi 30 & ^<?V ^l^cf. ol^^, a Q > 

^ ^-S. S^]E1 a.^ a]^ 5LSafi3(TOPPANx>^)« ^ fl<fl *e^*3l ^^-g- SaV^i^-. o]nj] ^Aj ^ °. 

g, h, i -ii-8: S.-T- 450 SJ-H'ja^- ^r-Sr-^* °l-g-5>$^ 200 raJ/cnf^ 2:A>S>55jii ^-^ 

aVS]^o] 2^1-1 25 *C°flA| Efleel-ifl^6}.2L%-s>o]cs.A>olc o.l % -g-^ofl 40 ^Aj-^ojcf 

. yvnvol oj^^! 441 o] 3^ 4 o)iES^ <^#iiL ^]^*V ^, ^ 7>i» 1:<H ?li5>^4. ^^o] oj^^] «|o]b|4 7>^ 

^ji ^ £3)7] «H>H 5 r^i ^ss. ^-S:^ 380 r7> 3x1 s>ji 1 ai^> §.o> °i ^ih-sii- 

^l^Al^cl-. <go]^ Jf^lfe 10.3 Sa^. 5 m, ^ 10 w3] sfl€* ^d^^Tfl <a-fr ^ $1%^. 

«H1 oIdIc^a]^ aj-^ofl cfls}.o} ASTM-D903-932) Al^^^AS. Al^s>5Jrf. 10 x 100 mmS] a]^ 
a}^o)| cflsM 10 mm/&sl ^£5. 180. ISEfliSi ^^]^. ^ 2 30 g/cnfsl <aa=h 
M^l 3 

^^^Sf "r* Xl7l^;(Dean stock column), S^7l7> 3^ #e|^a<^l l,l.l,3.3,3-a|A>§^.iLS-2,2- 

Hli (4-oMii^^) 23.38 g(0.07 mol)4 «li(<>M 2^*1^*1)13*11^?* 9.1 g(0.03 moO* N-^l€3|»e) 

€• 400 ratal- ^ -f-^oV^i Aj-^oflAl saV§l-oi ^-^Al^cf. o]o]*], 2,2-Hl^(3,4-cl?l-=.4Al5ll 1 d)-l,l, 1,3,3.3-3! 
aV#^S = S.^ °1-¥-t^*(6FDA) 44.42 g(0.1 mol)* 45 &?>^1 ^ *\*\*} ^^[^ SL^S\^A. 

^, 100 ne« ^-^SH 160 "C^l cf* 2 a1# f-oV «V-g-Al^cf. 0]^ o^s. jiel^ 

^^^-s -yen ^*vfe m-^><a^si *«i ^aj-^. oi-g.«H *w*>sa4. •a^iti 

4^=^ f^rt °l-g-*H "im-a-, ^^r, <H1^ ^Hl^olHSl ^l^^ ^ a]^ ^.-g-^A-l 2 H 

<gcHA] §5)olnlJ£ 10 g* y -^-Els.^/2-ofl^-AHl^ 8/2 -g-«fl 40 nit^ ^-^Sl-Ji^ «J-Afl aaVg^Ai ^-gfl 
aIS^. ^ol^ ^tb -§-^°fl Sa|i(4-"ll^-AlE|]^)^i-^ «!AV#^iL5.<kMKllom 5 g-& ^^^ji^ ^^-tv 51 

01 ^-Qlj^- 0.45 Efll-^- «g«.2fl^l ^El# Aj-^-sl-Ol C^jq-^SSCI-. ^€ « 0 ><il* ol-§-S>°i T^l 4 

?1^1 ^sl^ 4flolsl o^ofl 4: ^ $H1 *^ 100 *C2l ^r£^A^ 30 ^<?1 ^IsV^cf. oHa^, ^ H 0 VA] 

^.5. 5LAlE)«.^ Al^ iS^HCTOPPANAHDl- ^ a^aI^- o]t$ a>^ai ^ o. g 

h, i Ai-i: S.^- S.^}^= 450 4S ^-f-t- ol-g-*!-^^.^, 400 mJ/cnf2l 2: £5. ^a)-s]-^ji s.^^. ^ - 

Al-2lAiol ^Af^ *Qr<s\4- 7}<i# ^ofl ^Jl 150 r^A^ 2 ^-^> Alt} 4# 30 t: ^ cl ofl fl^-oJ-Di /cl nil ^ i^-oj-nl c 
3/7 -§-^ofl 3 &=L°] Ai «^«VS!S14. u 4^°l "9^^ «0 6 1^« tifl^*/* 5/5 -§-nfl» ol-g-*M 4| 3 # ^, ^ 
i 7>i« l-ol ?iSS>55lcJ.. ^Bj-ol <a^^1 ^olst|« 250 r 7><1 i^-ofl ^Jl £3)7} *HlAi 1 Al^V ^.oj ^.^i 
SV55l^. ^^^1 ^21 5.2 /a 5ft^, 5 m, ^ 5 tfnSl sfl^^ ^^SM) ^ Xi^cf. 

$H6, l-e]o] o)c ^#21 ^ela «Q o|| cfl^V ^a}-^^. Al^s>7l a^ai ^f, ^Aj-sl ij-^^ tI^aI &jo. 2 

50 "C 7><g i&ollAi aj^ ^.fl7l §H 1 Al# ^el^- «l-5Vo)l cflsH ASTM-D903-93S1 A]^ i? i o.^. a]^^ 



- 6 - 



mmmm 10-0405301 



^cf. 10 x 100 mmS] a)^ a]^] cflsH 10 mm/^ 180. iHfJilf ^ 270 g/cufS] St-fr 

^aHI 4 

^Ajojl lJ!f §-<at!- «o v ^^-S «l211^^Be1-?>s^ ol-¥-^»(BPDA) 29.42 g(0.1 moD^ 46 g(l mol)2] ^ ofl^ 
-§--& «>-g-Al7lJi ol^A^ ^-^#5.2+01^. 27.9 g(0.22 mol)-§- ^-g-^^cf. o] -g-oflofl p-ifH^ 31^*1-'?] 8 648 g(0 .o 
8 mol)4 al^o}^^^]^!)^^^^^ 6.068 g(0.02 mol)^- ?}*}<=>] l-el^^l oAtH^ = ^«>^l 
4. 400 "C^l^l o|nli=a}-!- A ]^i ^z}-^ o. 255 g/cf ojo.o} 9.0 /mi «VoVo_^tL El ^a. 10 ^ ^ 7i 

el 10/mi2] olnl^* Al^gMl ^$icf. 

l*)- «o Vl ^-^S sq^.'iel^AV o] -f-^#(PMDA) 8.724 g(0.04 mol)4 36.890 g(0.8 mol)2] ^ 

10.717 g(0.08444 mo\)s] ^-#l-f-5.e]-o| c s. til-g-A] ^cf. o] -g-Qflofl 4 ( 4'-^4^c]c»}.b] ^ oflEfla 4 0 04 g(0.0 
2 mol)4 Hl^(«Hii5l1^1)^5fl , d-€^ 6.068 g(0.02 moD-fr ^-<?]s>Jl «h§-A]^ lej^Aj ofl^ofl^Efla 
« ^sf^^. ^^-S. 4^1 ^lSsfjl, 11 /mi2l ^-e] Ais. 10 m< Tjel 

10 /mi2] olnl^s. Aj^^^) <2£cJ-. ASTM-D903-93^ ^ ^3$. o| B )c avov^ ^a|-^^. 2 00 g/aif°l 

6 

^•*H 1*1- ^-H^ wlBll^^E^l-aa-Al; °l-?-^-§-(BPDA) 29.42 g(0.1 mol)*)- 46 g(l mol)2] ^ °im 

^r-S-^l?!^, o]o^ ^-#^#s.e)-olH. 27.9 g(0.22 mol)-§: ^-g-^m^. °1 -§-^°i] 4,4'-^2ll^^ 0 > i:, l^ °1lEfla( 
ODA) 6.006 g(0.03 mol)^- «l:i(oH^3i]^Al)^3l]^i£ 21.238 g(0.07 mol)-§r 7}t}jL «H-a]^ oflig 
<^iElla ^Sl-5at}. 400 "C°1H o)n|:=s)"t- avni-o} ^a)-^^. 273 g/cnf 8.9 w ^2] ^ 

JliM^ *m 10 pm, 7] 3 10/41121 olnlxl» Ai^sV7fl ^Sicf. 

^AHI 7 

^AHl 14 ^-^t!- 'i^^-S. 3)e.Tge|^Aj- ol^#(PMDA) 21.81 g(0.1 mol)^- 46 g(l mol)2] ^ °fl<&-g--8: «>-§- 
a]7|ji, ol^Ai 27.9 g(0.22 mol)2] ^-*Hgl-SeHS« ti>-§-A]^cf. o] -g-oflofl w]^(ol-n]^5|]^Al)clif11^;£ 30.3 
4 g(0.1 mol)* ^-<a*Ka. <£-§-^ ^o}^^: °n ih^i-il ^*vsa^. 

400 °C°1H oln]^- a1?1 cf-g- ^e)* Al^g>^o.ul- WV5171- ^ofl ^o] ^o^^) a]^o) ^ 

£S ^^-^o] 2:^-§-S-¥-El 12.1 /mi -^^1^ wj-^.©^ ^ 10 /an, Ai^V 7^e) 10 /mie] 

^^H1 8 

-^^°11 22f 4,4 , -clB)l^cl<i>Dl^ o| E fl3(ODA) 19.82 g(0.099 moO^l- ul^^^^i-ADcltfil^^ 

U 0.3034 g(0.001 moO, •a^^lfe^l eej-^a ^-Aj- o]^^.(BTDA) 6.444 g(0.02 mol), ^ °]*f^rM: 17. 
448 g(0.08 moD-i- ^-§-^1^ ^^^]» ^*>^^. 380 r°)H ^^S^-* a]^ «}-ov^ ^aVaj^. 299 g 

/cnf SJo.^ 17 im -^^21 ai^- 10 wn, Aj^- 10 /mi2] Ai^sMl ^^4. 

^aHI 9 

•^A]oi] 2^1- *<at!- ^^-2-^. 4-,4'-clai]^clo> D li 1 ^EflH(ODA) 10.01 g(0.05 mol)^ Hl^(o>nl^|ic-Al)tq3il^[^ 
St 15.17 g(0.5 mol), •assllfeBflSel-^^-'a- ^Jf ^-§-(BTDA) 32.2 g(0.1 mol)* ^a1^ §e]oJ-niA> ^^p-^s. 

S^. 380 TC°Ui ojnl^sj-s. Al^l 250 g/cnf 5ft ^ 15 /mi ^l^l ^-bv^.S.^-e1 Ais. 10 ^ 

Tlel 10 /mi2l olnl^s. Ai^Tll ^Sicf. 

S^HI Sl^H ^^o] <£o]x)*\ ^-Af^o] A^>5]^ Jf^ofl ^Aj.^ 7l7 |. ^Aj^ o.5.«) 

(57) *^e1 ^^1 
^T 1 * 1. 

0.1 100 s>7l SJ-flH 22] Ajs-AV ^-o. c]o).o1^. i^-s]-^ s>7l S)-^ 121 f-slolnlH. ^*]]: 

mn^ 1] 

OO H H 

-i kJ — a-v-a^ 

R -°-f v°- r 

O O 

Aj-71 A]°)lAi, 

4 °1^ol ji 4 M}a] 24 «o Vs j=^, £fe 

Al« 0 VS Ztff ^EfMl^l, 
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R£r nfl^, n-££l 3? <>lii = 3.«-i- £**}fe ^ 

ell «ist i-is^ <y-§-??"i. ?o.sL^Ei Aiejia 

q-El-iflji, 

Yfe fhb<^ 4 vfl*l 36 °H 1 * nff f^, 

z^r 10 ol^-sl ^o)n3; 
W«M 2] 



Afe *m ■S-'S £^ #<>1*M, ^H, ESf, ^ft, ol^SS.^, 

3.^-, n^,^ n^}9 3L^Rr €^<r 4 *fl*l 242} =L&, 
£fe ^^i, «.-§-, ^ A5.st s^s-fr M-EHflji, 

^«-7l2l ^» u)-^^, S^r ^°1* 1 M1*l 421 ^<>)ul, 

^i^r 4ifl^l 2421 m 0 >*^ nft ^e^e}-. 
St** 2. 

*)1 1 *<H SS^I, 

^71 X2] ol^§-7l7> ^s^el^^: °l-^-§-(PMDA), 3,3\4,4'-^^lfc3|J= e}-7l-€-A]. ol^.^ (BXDA)i 3,3',4,4' 
-wlsll^tllHel-n^ ©l-^*, 3,3,'4,4 , -c1^1'd'M*B)]E e ). ? ].s^.Ai. o|°.^§ 2,2-a] ^(3,4-^1 ^>=.^-^l ^1 1,1 , 
l,3,3,3-§i4tfi.£^^ <>l^-^r#(6FDA), AH^s-^i&*llHe1-7'l-^.-&- A > ^ 4'-^l c) = tH} ©1^ 

#(ODPA)-§: J2L«-SHr 1 # ol^v ^EH£]^ *}^*H. 

St 1 * 3. 

i 5a°w. 

^•7] Y21 clo>^7]7>p-Sfl^€=1 0 >?l, m-^^^l^o^, 4,4 , -^lv|c]o].nlv 1 -o)]EflE i 4,4'- c 1 ©V"!^ 4^ ^^o] 
H, 4,4'-c1°Hii , ffl^lfe, S^'-cl^nlitq^^oflEfls, 4j 4'-c1o>n|i 1 cl3))^ 4 t 4'-^o}xj)^^ -^^>o] 

S., 3,3'-^°H^-4,4'-c1o>nlii«l5ll^, 2,2'-tHl'fi-4,4 , -c1©M^ u l*ll , d > 2,2'-ali(SHll-^-^.S.^l^)-4,4'-c1o). 
^aHl^, 3,3'-c1"ll^-Al-4,4'-c1c,|.DliHliEil^, M-uliW-oMisfl^A'l )«]);$]], l,3-«li(3-^li2fl^^l)HJ^!, 
Hli[4-(4-fM^3ili=-Al)si)^]oflEfl3, 1,4-131^1(4-^1^^)^1^1, l,l,l,3,3,3-«]A>1.^.5.s-2 > 2-yli(4-°H 
^l<d)HsL#, l,l,l,3,3,3-«!^l-^5.-2,2-«li[4-(4-<=>Htsll^-Al)5il^]HS.^: > ^ 1,1,1,3,3,3-^>MW.2.3. 
-2,2-wl>i(3-^^i=:-4-^€sll , i)HS.^ i^lfe ?_©5.-f &1 1 ^ °RV Aiejs)^ ^^-^1. 

St 1 -* 4. 

^*1 S^#oil ©i©^, 

a) 0.1 ^^1 100 #%2l s>7l S*«H 23] ^--a- 
tlo>n]^- Al~g-S}a} ^1S?1 s>7l 121 §210^1^ #^*ll; 

b) ^^j; ^ 
C) 

[**-^ 1] 



o o 

4 ol^ol-n Iti^ 4 Lfl^l 24 °1 «o v ^, £^ 

R-gr £fe °H€, ofll, n- = Sl ^ ol^n^jg-g. i^-SV^ iS)- hV^ 
n!-, ^ 921, 2-'&l^^-Alo)l^ D llEl-3*5llolS, ^ 2-*l^Alofl^o> a ^ 
eflolB* *3L* ^1^ ttfrl i^-Sfe 5-^S.-?-El 

Yfe 4 36 °H 1 ^ zif-i: ^SH, 

10 °1#21 ^^r<>H; 
2] 




^71 *HlAi, 




nf V 



- 8 - 



S^sgj 10-0405301 



JO- 




B 



An 



An 



#71 q<q*\, 

A^r £^ #°1*H, ^11, =11, -¥-li, oldt = S^, o}±_ 

«^ PflSA], oflSAl, Rl Jf-SH* i^S}^ 1 ifl*l 63 

*1#^ si]^ i#sFfer 4^1 243 #*J^ n-f-, 

afe <gi, «•§-, ^ i#*Kr ^-5.^1 3^#-°r v+El-iflji, 

n£- ^l«-7lSl ^» q-Efvfli^, :g-oj £fe #°1# 1 ifl^l 4S] 
B £fe #°1*} D 1, -^-U, o]i5s.l, o]4i 

« «N* i#S>£r 1 63 *l#«f ZLf-, SLfe 5)1^ ^3 

^t 2 -^- 5. 

XI 4 #°1| 5a°W. 

#71 ^# #-f{- timolol # i 7fl §>7l «>-§-*l 14 ^Ol ^-«fl£l^ ##Aj ^1 

1] 



#71 # # «-«3=<>l #Xl 5L$£ 1 ifl^l 50 §"3=%?! ^*1 

^T 1 * 7. 

XI 4 #ofl 5&«>H, 

#7l ## ^SXl7> p-qE^^_9 1 o-tqnil^-Alol : H2l-4fl-2-^5.^1«>lH, ^l^^-^-g.lO-cHl-^l'y-Se}- 
4H-2-gi*lMS, clsH^Ai=.^-l-o> 1 del^t+Sl-^l-8-'i5.vflolE i cl^^^.i.s.%- fljAl-fc^.SLS.^KMNoie, 
Selsfl^^iw ^##-¥--2-S-iH]v-)Hm, ^21^(4-^1^-^2)1^)^5.^- ?*##^.£.£.<|M)i-1W e, ^ ee)>i(3,5-cl 
n||!-4-*li=S.>Ms||\iHii-H- flfl^TiS^iflolS* i#*Rr S©.S^-El 1 ^ ol# -g«J£|fe ^#^j 2:^ 
«. 

^t 1 ^- 8. 

XI 4 #ofl 5U°H. 

#71 -§-^7}N-°im3l»els., N,N-tHU <>Heo> D |h, v --^-ElS.^-5, «]#nfl^i^Sol-olJ£, tH]ig 3£-g-o>nl = 
. "HUM***, *l§UfflEHr, Al^3.«j#fc, ofl^o^BflolE, ^S°H^olS, ^^#, «l]£2l-*lJ=3.^ f oflfi^g 
Bl# S-i^ill oflEfls, 0)1^^^-21^. oflEfla., 2-ofl^-Al ofl^, l^**-, ^ 2-^aH'S efle||H# 5 

#*Rr 5-O.S.-?-El 1 ^ o)# Aj^E)^ ^ 





An 



HO 




6. 

XI 4 #oJ| flow. 
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